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Figure 29. Monte Carlo geometrical model of the subcritical assembly with fast and thermal zones

The second subcritical assembly is driven by an electron accelerator and uses low enriched uranium fuel.
The assembly’s target uses tungsten or uranium for neutron production through photonuclear reactions
from 100-KW electron beam. The neutron source intensity, spectrum, and spatial distribution have been
studied as a function of the electron beam parameters to maximize the neutron yield and satisfy different
engineering requirements. The subcritical assembly is designed to obtain the highest possible neutron flux
intensity with a subcriticality of ~0.98. Different fuel materials, uranium enrichments, and reflector
materials are considered for the subcritical assembly design. Analyses were performed to define the dose
map around the facility during operation as a function of the heavy concrete shield thickness. The facility
is configured to produce medical isotopes, perform basic research with neutrons, and train young nuclear

professionals. Figure 30 shows the subcritical assembly configuration and its main parameters.

Natural uranium target, 36 fuel assemblies,
Carbon Reflector, Water coolant, k.s= 0.9840

Electron Averaged Total Energy
Target energy Flux over deposition
Material MeV target length, KW
n/s cm3
U 100 2.660E+13 330.027
200 2.798E+13 339.63

Figure 30. Monte Carlo geometrical model and main parameters of the electron-driven subcritical assembly
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